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The association of craniosynostosis and preaxial upper limb malformations was first reported by Baller' in a 26 year old woman with turricephaly, short stature, right radial aplasia, and left radial hypoplasia. Her parents were third cousins twice removed. Gerold' reported a 16 year old boy and his infant sister who both had turricephaly and bilateral absent thumbs and radii. Cohen3 suggested the name BallerGerold syndrome (BGS) to In recent medical publications there are several examples of diagnostic confusion among these phenotypically similar entities. Fanconi anaemia was diagnosed in a child previously reported by Lewis et a!2' to have BGS. This child was born with multiple birth defects including hydrocephalus, growth retardation, and cardiac, anal, and limb abnormalities. Craniosynostosis (right lambdoid) was also reported. Chronic thrombocytopenia was noted at 3 years and led to the consideration of Fanconi anaemia, which was proven on cytogenetic testing. 22 Rossbach et a!23 reported two brothers diagnosed with BGS (one of whom had previously been diagnosed with the VACTERL association) until severe thrombocytopenia was noted and chromosome testing showed cytogenetic abnormalities consistent with Fanconi anaemia in both children. Huson et al'9 reported a 26 year old woman with bicoronal craniosynostosis and bilateral radial and thumb hypoplasia in whom the initial diagnosis was BGS. A skeletal survey performed to investigate short stature showed lower limb abnormalities, and on review of the case the facial phenotype was considered consistent with that of RS. Cytogenetic studies showed heterochromatin "puffing" characteristic of RS. These cytogenetic phenomena were seen on G banded metaphases but were more prominent in C banded preparations. The authors considered that their proband had a "mild" form of RS and raised the question of whether BGS is a distinct entity or a mild phenotypic expression of RS and suggested that cases diagnosed as BGS have cytogenetic analysis and that known RS survivors be reviewed for craniosynostosis.
In one BGS case report, the authors cite that craniosynostosis has not been reported in RS in their attempts to differentiate the two conditions.'8 Craniosynostosis has been described previously in two cases of RS." 24 We therefore suggest that craniosynostosis may well be a manifestation of the wide phenotypic spectrum of RS that has been unreported or not specifically looked for. We suggest that the presence of craniosynostosis should not exclude the diagnosis of RS.
These cases emphasise the potential for error in making a diagnosis of "BGS" or "VACTERL association" in children with this spectrum of anomalies without first excluding conditions such as Fanconi anaemia or It is important to note that, although diepoxybutane breakage is the best currently available cytogenetic indicator of Fanconi anaemia, false negatives do occur. This is related to the marked underlying genetic (locus) heterogeneity in the condition with as many as eight complementation groups being described and three genes having been mapped.28 Some of these complementation groups do not display cellular hypersensitivity to crosslinking agents such as diepoxybutane. Thus, the potential exists for the diagnosis of Fanconi anaemia to be still theoretically tenable after a negative diepoxybutane test. This is our rationale for advocating "periodic" haematological screening during childhood in these cases, even after a "negative" diepoxybutane test. As more of the genes causing Fanconi anaemia are identified, specific mutation analysis in these suspected patients will become the definitive diagnostic test.
Finally, we agree with Cohen and Toriello'0 who suggest that the diagnosis of BGS be considered only after careful exclusion of these overlapping entities and propose the above evaluation of all patients with this spectrum of abnormalities.
